INTRODUCTION
Improving the work life of healthcare providers is increasingly seen as a critical aspect of optimising health system performance. This entails an expansion from the widely used triple aim-enhancing patient experiences, improving population health and reducing costs-to a quadruple aim. 1 One element that has strong impact on the work life of healthcare providers is known as 'second victimhood'. 2 Second victims are healthcare professionals who experience difficulties to cope with their emotions after a patient safety incident (PSI), medical error or adverse event. They are said to 'suffer in silence', and their emotional state has negative implications for patient safety and safety culture. [3] [4] [5] [6] [7] Surveys show that up to 50% of all hospital workers become a second victim at least once in their career. 3 4 Being involved in an incident can affect the quality of subsequent patient care to some extent. 1 8-11 Second victims experience both a professional and personal impact. 4 5 12 They suffer, for example, from loss of self-confidence, fear of litigation or reputation damage, guilt, anger and fear. 4 8 13 Some studies find that the psychological impact of a PSI on healthcare Strengths and limitations of this study ▪ This paper adds new knowledge on the factors associated with psychological distress resulting from involvement in patient safety incidents. ▪ This paper is one of the first to provide quantitative data on the recovery of second victims. ▪ This paper includes a timely question, a large population and the use of standardised and validated questionnaires. ▪ The study was not prospective but instead asked participants to think back and report on a past event, and then their current state which increases the chance that confounding might affect the observed associations. ▪ This study was limited to physicians, nurses and midwives, whereas other hospital workers may also be disturbed by stressful patient-related events.
professionals depends on the degree of harm for the patient, 14 15 while other research shows that second victims experience similar reactions, no matter what happened. 9 16 Extant research shows that a number of other situational, individual and organisational factors may influence the impact of an incident. 9 An important situational factor next to patient harm is the healthcare professional's sense of responsibility for the particular incident. Individual factors include gender, profession, experience, personal resources and coping strategies. The presence of a support team, protocol or guideline, organisational culture and forms of rendered support are the examples of organisational factors. Edrees and Federico 3 recently expressed the need for research that investigates the relation with organisational culture.
It is of healthcare institutions' best interest to reduce the negative consequences of PSIs on healthcare professionals. Although many fail to do so effectively, 7 17 18 there are some organisations that have set a second victim support programme in place. 3 19-22 Currently, the mechanisms of such support programmes are however largely activated only when healthcare professionals already express second victim symptoms after having been involved in an incident. A missing element in managerial practice is to understand and anticipate on factors that are likely to influence the psychological impact and recovery from a PSI. Tailored and timely support would potentially buffer the likelihood of health professionals becoming second victims or guide the recovery process.
The aim of this study is to describe physicians', nurses' and midwives' psychological impact and recovery from a PSI and to examine which specific factors are likely to influence impact and recovery. Findings are for a multicenter study of physicians', nurses' and midwives' reports on the psychological impact of a PSI at the time of the incident and at the time of the survey. First, we determine which situational and individual aspects influence the psychological impact and the recovery process after involvement in a PSI. Second, we examine which organisational aspects, as perceived by healthcare professionals, reduce the psychological impact and stimulate the recovery process.
METHODS

Hospital and healthcare professional samples
An online survey of 24 118 physicians, nurses and midwives in 33 Belgian hospitals was undertaken between May and December 2014. Hospitals were selected in two phases. First, we randomly selected 30 hospitals from a sample of all Flemish (Dutch-speaking) hospitals (N=156), proportionally stratified by hospital type (acute, psychiatric and rehabilitation hospitals) and size (<600 beds is small, >600 beds is large). We sampled from each strata at the same rate. 23 A total of 26 hospitals agreed to participate in the study (87% response rate). In addition, seven hospitals that were not selected at random participated on a voluntary basis. An invitation email containing an embedded link to the survey was sent to all physicians (N=4696), nurses (N=18 441) and midwives (N=981) in these hospitals, for a total of 24 118 invitees. Follow-up emails were sent after 2 and 4 weeks. Participation was voluntary and informed consent was assumed if the survey was completed. Ethical approval was obtained from the Ethics Committee of KU Leuven (ML10363).
Data included surveys of 1755 healthcare professionals (7% response rate) of which 378 were physicians (8% response rate), 1294 were nurses (7% response rate) and 83 were midwives (8% response rate). The overall response rate varied from 1% to 35% at the hospital level. Response rates did not significantly differ between hospitals that were randomly selected or participated voluntarily. Out of 1755 respondents, 913 were still employed in the hospital where they had experienced their most memorable incident (important for associations with organisational culture) and fully completed the main instrument to measure psychological impact. 24 Incident type 'medication and intravenous fluids' was most common (35.5%), followed by incidents within the clinical process or procedure (34.4%) and patient or staff behaviour (12%). See table 2 for more details.
Key measures
The survey included a number of demographic variables and an assessment of experiences with PSIs. A PSI is defined as 'an event or circumstance that could have resulted, or did result, in unnecessary harm to a patient'.
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Respondents were asked to answer 'yes' or 'no' to the question whether they had witnessed a PSI on the ward or had personally been involved in one, and this during two time frames-their entire career and the past 12 months. If a respondent indicated to have been involved in an incident, personally or on the ward, he or she was asked to describe the most memorable event.
Detailed information regarding this most memorable incident was captured using internationally validated scales and customised scales developed by the research team for the purpose of this study.
Psychological impact
The 15-item Impact of Event Scale (IES) 25 26 was used to measure the psychological impact of the PSI. The IES is one of the most widely used self-report instruments designed to assess post-traumatic stress reactions. 27 The IES is useful in following the trajectory of a person responding to a specific traumatic life event over a long period of time, since it can easily be used repetitively. 26 We therefore used the IES to capture the impact of the most memorable adverse event at two points in time: a retrospective measure of impact at the time of the incident and a measure of impact at the time of the survey. Example items include, 'I thought about it when I didn't mean to' and 'I tried not to talk about it'. IES response categories are 'not at all', 'rarely', 'sometimes' and 'often', and are coded as 0, 1, 3 and 5, respectively. From an overall sum score between 0 and 75, several cut-off points on this continuum have been suggested in the literature to distinguish potential post-traumatic stress disorder (PTSD) cases from non-cases. 28 An overall IES score of ≥19 is considered the most appropriate screener for the prediction of PTSD; 27 29 30 however, in this study we apply the IES score as a continuous variable.
Situational factors
Respondents were asked to answer 'yes' or 'no' to the question whether they felt personally responsible for the (most memorable) PSI and whether this happened in the hospital where they are currently working. To indicate the time since the event, options were given from 'less than 3 months ago' to 'more than 20 years ago'. Degree of harm indicates the patient outcome due to the PSI. Response categories were 'none' (thus a no harm incident or near miss), 'mild', 'moderate', 'severe' or 'death of the patient'.
Individual factors
Demographic variables included gender, profession and professional experience. To indicate professional experience, response options were from 'less than 6 months' to 'more than 20 years'.
To measure coping skills after being involved in an adverse event, the Brief Committee on Publication Ethics (COPE) 31 was used. The Brief COPE is a shortened form of the COPE inventory 32 and consists of 16 items that measure different behaviours and cognitive activities one might engage in coping with stress. An example item is 'I take action to try to make the situation better'. In the current study, respondents were asked to rate each item on a 5-point scale anchored between (almost) never and (almost) always, to indicate the degree to which they typically used each strategy to deal with stress after an adverse event.
Personal resources such as self-efficacy, resilience and optimism were assessed by eight items. These items are work adjusted and shortened from the Life Orientation Test (LOT). 33 Sample items are 'I can always manage to solve difficult problems at work if I try hard enough' and 'With respect to my work, I always look on the bright side'. The participants answered using a five-point Likert scale (1: 'strongly disagree' to 5: 'strongly agree').
Organisational factors
A hospital-level measure of availability of a peer support team or support protocol was surveyed by a yes or no question from the hospital contact persons. 17 To measure the support received in the aftermath of the PSI, we included items from prior qualitative studies by our research team (own unpublished work). Participants were asked to score the following items: 'I received information on what happened and how this could happen', 'I received information on what to do next and what would happen next (for me, for the patient, for the hospital)' and 'I received extra guidance at the workplace'. Respondents were asked to score these items on a 4-point scale: 'not applicable', 'no', 'partially', 'yes'. 24 Organisational culture was surveyed by eight items of the Hospital Survey on Patient Safety Culture, 34 35 which examines patient safety culture from a hospital staff perspective. Respondents were asked to rate each item on a 5-point scale (1: 'strongly disagree' to 5: 'strongly agree'). An example item is 'Staff feels like their mistakes are held against them'.
Analysis
We first evaluated measurement invariance 36 of the IES factor solution across participant's retrospective responses on psychological impact at the time of the incident and at the time of the survey. We applied progressively more stringent constraints in multiple group confirmatory factor analysis 36 37 using Mplus 7.1. A onedimensional solution including all 15 IES items showed evidence of configural (invariant factor loading pattern), metric (invariant factor loadings) and scalar invariance (invariant factor intercepts) of the factor solution, which means that IES scores can be compared across time points. 38 Second, we used SAS software version 9.4 to fit a series of multilevel models for IES repeated measures on healthcare workers nested in hospitals. 39 A first model included only time as an explanatory variable to examine recovery in psychological impact. Second, the effect of situational, individual and organisational aspects on overall psychological impact and recovery was examined for each aspect separately. Only aspects showing statistical significance on psychological impact and/or recovery were retained for further analysis. Third, we examined which situational and individual aspects jointly influence overall psychological impact and recovery. Fourth, we explored which organisational aspects, as perceived by healthcare professionals, are jointly associated with overall psychological impact and recovery, while controlling for statistically significant situational and individual aspects.
RESULTS
Psychological impact and recovery after a PSI
The overall mean IES score for all participants was 17.72 at the time of the incident and 8.99 at the time of the survey. There was a significant decrease in IES scores between the retrospectively measured score and the score at the time of the survey.
Situational factors, individual factors and psychological impact The significant decrease in IES scores remained after adjusting for all other fixed effects of situational and individual factors in the model (β=−15.07, p<0.0001). Table 3 shows that PSIs resulting in moderate harm (β=6.75, p=0.0001), severe harm (β=10.69, p<0.0001) or death (β=9.78, p<0.0001) are systematically associated with higher psychological impact on the health professional compared with incidents that do not result in harm for the patient. On the other hand, with increasing harm (moderate: β=−5.94, p<0.0001; severe: β=−4.95, p=0.0059; death: β=−6.30, p<0.0001), the decrease in IES score also tends to be stronger. Descriptive findings suggested further exploration across professional groups. As such, we tested for differences across nurses and physicians for each combination of levels of time and degree of harm. Midwives could not be included in this specific analysis because of the low number of participants. Overall, when patients had died after the occurrence of a PSI, nurses' remaining psychological impact at the time of the survey was significantly higher than that of physicians (F value=4.91, p=0.0268). Physicians retrospectively measured scores were higher than those of nurses when patients experienced moderate harm after the occurrence of a PSI (F=7.08, p=0.0079). For all other combinations of levels of time and consequence of the event, there was no significant difference among these professional groups.
Generally speaking, the longer ago the incident took place, the stronger the IES score had decreased between the retrospectively measured score and the score at the time of the survey. Feeling personally responsible for the incident is associated with a higher overall IES score (β=7.43, p<0.0001), but the psychological impact among those who indicated a sense of responsibility has decreased significantly more (β=−4.44, p<0.0001), indicating a stronger recovery process. Female healthcare professionals experience a significantly higher impact after a PSI than males (β=5.61, p<0.0001), but again the recovery is stronger (β=−3.93, p=0.0001). The use of personal resources, such as optimism (average: β=−6.52, p=0.0003; high: β=−7.13, p=0.0016), has a significantly negative association with psychological impact. Highly self-efficient respondents experience a slower recovery (β=5.47, p=0.0215). There was no association between the resilience of the health professional and the psychological impact nor recovery from a PSI. Respondents who use active coping and planning strategies tend to experience a significantly higher psychological impact (β=4.62, p<0.0001).
Organisational strategies to reduce the psychological impact and stimulate the recovery process In total, 11 hospitals reported having a support team for second victims in place and 14 hospitals reported having a support protocol at their disposal. Descriptive results in table 4 indicate that these do not influence psychological impact or recovery, which was confirmed in regression analysis. The rendered support and organisational culture do however have an effect on the psychological impact of the incident. Respondents scoring the organisational culture above median as one of support and respect, experience a lower psychological impact (β=−3.98, p=0.0012). Respondents scoring the organisational culture above median as one characterised by blame, experience a higher psychological impact (β=3.39, p=0.0036). Support under the form of information concerning what happened (β=−6.16, p=0.0027), information concerning what to do after the incident (β=−4.77, p=0.0072) and extra guidance at the workplace (β=4.61, p=0.0387) are all associated with significantly lower IES scores only when it was fully received, not when it was only partially received. No significant associations were found between these organisational strategies and recovery.
DISCUSSION
In this multicentre study, we examined the impact of individual, situational and organisational aspects on psychological impact and recovery of a PSI on clinicians. Psychological impact significantly decreases between the time of the incident and the time of the survey. Situational characteristics that influence the impact are sense of responsibility and degree of harm. Severe harm leaves the biggest impact, more so than death of the patient. Individual characteristics also influence the impact. Women, users of an active coping and planning strategy and respondents who score low on optimism, experience a higher impact. The fact that women react more strongly is in line with other studies. 4 14 16 40 41 Also in general psychology women tend to react stronger to stress situations. 26 On the other hand, women show a better evolution between the retrospective measure of impact and impact at the time of the survey. No effect was found for resilience of the health professional. Resilience is considered key to sustainability of the healthcare workforce 42 and therefore in theory highly important after involvement in a PSI. Further research will be needed to investigate the importance of resilience. In most research the impact of PSIs are studied among either nurses [43] [44] [45] or physicians. 3 14 16 46 In this study, we compared the IES scores from both professions and noticed that nurses react the way one would arguably suspect: they experience the biggest impact after an incident that results in death, followed by incidents with severe, moderate, mild and no harm. Physicians experience the biggest impact after an incident with severe harm, followed by moderate harm, death, mild and no harm. This can be explained by the nature of the work of physicians and their ultimate responsibility for the patient. 47 48 There is however also disagreement in the literature as to whether the impact depends on the severity of the event 14 15 or whether second victims experience similar reactions, no matter what happened. 9 16 Organisational aspects included measures of support teams and protocols, culture and support received. The percentage of hospitals in this study (14 out of 33 hospitals) that claim to have a support protocol in place is comparable with previous research. 17 There was no association between having an organisational peer support programme or guideline in place and the impact of and recovery from the event. One would tend to conclude that organisational support systems or protocols are of no use, yet previous research has shown that not all organisations that report to have a support programme in place, actually have one. 17 In the USA and the UK, several programmes have been set up to support second victims, 5 20 22 49 which are considered (but not proven) useful. 20 Further research on this matter is urgently needed. A blame culture, in contradiction to a culture of support and respect, is devastating for the psychological impact of a PSI on clinicians. Leaders should teach staff how to investigate and debrief following a PSI in a way that does not incur blame, by cultivating an environment of performance improvement instead of punishment to prevent blame-related distress. 50 51 Support in the form of information on what exactly happened, information on what to do next and extra guidance in the workplace has a positive association with the impact of the incident. When respondents fully agree that they have received the previously discussed forms of organisational support, only then is there a significant difference in IES scores. Partial support does not meet the needs of second victims. These results add to the list of other helpful support initiatives such as talking to peers 18 or non-judgmental colleagues. 9 Other factors may have contributed to the impact of and recovery from the incident, such as patient characteristics (eg, demographics, procedures, diagnoses) or incident characteristics (eg, origin, discovery, reporting, legal consequences). 24 47 Mitigating factors such as apologies to the patient, effective communication from staff and leaders, and effective protocols were not investigated. 17 24 Also, whereas this study was limited to a survey among physicians, nurses and midwives, studies with sufficiently large sample size should be designed to obtain information from other hospital workers, such as pharmacists, who may also be disturbed by stressful patient-related events. Although the type of the most memorable event was clear, it was unclear if this was the first major incident, or an event reflecting an accumulation of previous incidents or near misses. It is unknown how this affects impact and recovery, and personal resources and coping strategies. Owing to the low response rate, we have to recognise that we can only estimate the minimal prevalence rate of experiences with PSIs. Since no post hoc diagnosis of findings could be performed, it is unclear whether non-response bias occurred. The main interest is however not in describing prevalence or in the comparison of organisations-for which possible non-response would clearly be a threatbut in estimating associations between psychological impact and several factors. It seems unlikely that scores for those who did not respond would alter the direction or magnitude of this association much, as our sample consists of nurses, physicians and midwives with very different demographic characteristics and various degrees of psychological impact. On the other hand, nonresponse bias may have occurred particularly in our comparison of findings across physicians, nurses and midwives. The low response rate can be due to increased response burden or because it is still considered a taboo subject. Although we cannot be sure of causality because the data are cross sectional, two time periods were embedded into the questionnaire which allowed us to analyse the data as if they were longitudinal. Unmeasured distress could have occurred between the two time periods and influence psychological impact at the time of the survey. Therefore results of this study should be interpreted as associations rather than causation. Also, we have to be aware that participants may have exaggerated or minimised the incident (recall bias). However, looking at the evolution of the IES scores over time, table 3 shows a logical and progressive decrease of the IES score with more time that has passed since the incident. This supports the contention that respondents were able to reproduce the factual impact of the event over time. Serembus and colleagues describe that the memory of error stays with professionals for many years, often in high detail. 52 It can be difficult for respondents to distinguish PSIs from adverse reactions ('unexpected harm resulting from a justified action where the correct process was followed for the context in which the event occurred' (ref. 24 , p. 23)). To prevent these from being included, all descriptions of the most memorable events were checked and non-PSIs (eg, work accidents, needle stick injuries) were deleted from the study sample. It is plausible that adverse reactions and near misses can trigger the same emotions as PSIs, which needs further research. In our analysis, we corrected for time since the incident, type of hospital, gender, profession and experience. However, some potential confounding variables could not be evaluated, such as the health of the respondent at the time of completion.
Proactive and reactive actions supported by the organisation and its leadership are needed to reduce the severity of the psychological impact of PSIs and markedly speed clinicians' healing process. Starting at the recruitment stage, effective screening should be routinely conducted to identify clinicians at risk, assessing personal resources and coping strategies that were found to affect impact and recovery in this study. Junior clinicians should be made familiar with the topic of second victims. They should have the opportunity to openly discuss PSIs as well as near misses with senior clinicians acting as coaches. These peer review meetings should take place routinely rather than only being incident based, provide clear information concerning what happened and what to do, acknowledge learning opportunities and be non-confrontational.
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